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CHAPTER I

INTRODUCTION

The disorder, which is now called hypoglycemia or low blood
sugar, was first recognized in 1924 by Dr. Seale Harris.

Shortly

after insulin was put on the market for diabetics, Dr. Harris began
noticing symptoms of insulin reaction in non-diabetics.

He hypothe

sized that these symptoms were caused by an overproduction of insulin
within the body, and named the disorder hyperinsulinism.

At that time,

Investigators began remarking on a correlation between hypoglycemia and
certain emotional and behavioral disorders.

Over the years, this has

become a fervently debated topic in the medical profession, and more
recently, has caught the attention of other professionals.

There is

some evidence to Indicate that the symptoms of hypoglycemia can mimic
the symptoms of almost any pathological condition, Including mental
disorders.

Numerous doctors believe that hypoglycemia causes a large

percentage of mental and behavioral disorders.

The reverse is asserted

by others, that mental disorders can cause hypoglycemia.

Though most

physicians agree that hypoglycemia has been and can be misdiagnosed,
many believe that the case for hypoglycemia has been overstated.

They

insist that low blood sugar is rare, and that in believing otherwise,
the risk is taken of overlooking more serious medical or mental problems.
The following two quotations typify the opposing viewpoints in the
controversy surrounding hypoglycemia.

Fredericks and Goodman (1969),

in the opening statement of their book, Low Blood Sugar and You, state:

1
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"For one person in every ten, sugar is a deadly food, paving the way
toward a hundred distressing physical symptoms, plus all the tortures
of neurotic and even psychotic behavior"

(p. 1).

The American Medical

Association, in conjunction with the American Diabetes Association, and
the Endocrine Society, refutes Fredericks' and Goodman's beliefs.

The

following is quoted from their released "Statement on Hypoglycemia"
(1973).
Recent publicity in the popular press has led the public
to believe that the occurrence of hypoglycemia is widespread
in this country and that many of the symptoms that affect the
American population are not recognized as being caused by this
condition. These claims are not supported by the medical evi
dence. ...the majority of people with these kinds of symptoms
do not have hypoglycemia; a great many patients with anxiety
reactions present with slmiliar symptoms. Furthermore, there
is no good evidence that hypoglycemia causes depression, chronic
fatigue, allergies, nervous breakdowns, alcoholism, juvenile
delinquency, childhood behavior problems, drug addiction or
inadequate sexual performance,
(p. 682)
When the controversy is even more closely analysed, it is found
that the experts agree on very little concerning hypoglycemia.

There

is disagreement in the areas of causation, diagnosis, and treatment.
Even the name cannot be agreed upon.

It has been called functional

hyperinsulinism, essential hypoglycemia, low blood sugar, functional
hypoglycemia, dysinsulinism, hypoglycemic fatigue, relative hypogly
cemia, idiopathic hypoglycemia, and reactive hypoglycemia.
also problems in classifying hypoglycemia.

There are

It has been labeled a

disease, a syndrome, a metobolic disorder, and a symptom complex.
It is surprising that, despite the controversy, no one has con
ducted a comprehensive scientific study on the subject.

Existing

studies frequently base their conclusions on case histories.
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studies are difficult to compare and conclusions cannot be readily
drawn because of differences in populations and methods.

A compre

hensive study is definitely needed in this area.
Because hypoglycemia is a medical entity, it has been primarily
researched by the medical profession.
in the psychological literature.

Very few studies are available

Because of the known correlation of

hypoglycemia to certain emotional and behavioral disorders, I believe
it is important for psychologists to be knowledgeable in this area.
This paper will organize the body of literature which deals with the
topic of hypoglycemia.

The purpose will be threefold.

First, it

will serve the function of education for the reader about hypoglycemia.
Secondly, it will point out deficiencies in the current research, and
make recommendations for future research in this area.

Finally, the

paper will discuss the need for awareness among clinicians about the
phenomenon of hypoglycemia.

It will show the relation of hypoglycemia

to certain emotional and behavioral disorders and how that knowledge
can be useful to clinical practice.
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CHAPTER II

PHYSIOLOGICAL BACKGROUND INFORMATION

Definition

In the many articles and books written on the subject of hypogly
cemia, few authors have actually defined the term.

Most list symptoms

and explain how hypoglycemia can be medically determined.
tion of the word is often given —

low blood sugar.

A transla

Perhaps this lack

of specificity is due to the complicated nature of this disorder and
the fact that much is still not known about the subject.

One author's

frustrations are expressed as follows:
And I will admit, right at the onset, that we will have to use
a lot of generalizations and oversimplifications -- many more
than I would like — when trying to define and explain such a
complex condition as the hypoglycemia syndrome. This is because,
more than any other disease, hypoglycemia and its symptoms, as
well as its underlying causes, varies with almost every individual
patient. In fact, trying to explain hypoglycemia, especially to a
lay reader, seems almost futile. (Airola, 1977, p. 20)
One definition, which

is understandableand puts the disorder into per

spective, was offered

by Conn and Seltzer (1955).

Spontaneous hypoglycemia is not a disease. It is an indication
of a derangement in the over-all utilization of carbohydrate in
which glucose has been removed from the blood at a rate faster
than it has been replenished, with a resultant depression of the
blood sugar to an abnormally low level. As will be indicated
later, many organic and functionallesions exist, any one of
which is capable
of Increasing therate of removal of glucose
from the blood and/or of decreasing its rate of entry into the
blood,
(p. 460)
In the first quotation Airola refers to hypoglycemia, at one point,
as a disease.

On the other hand, Conn and Seltzer emphatically state
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that it is not a disease.
as to its designation.

They are not alone in their disagreement

Hypoglycemia has been referred to by investi

gators as a disease (Airola, 1976;

Ross, 1974), a syndrome (Salzer,

1966), a disorder (Bockar, 1976), a condition (Abrahamson and Pezet,
1951), a laboratory finding (Levine, 1974), and a symptom complex
(Fabrykant, 1955;

Fajans, 1977).

In many instances, these differences

of opinion are related to the researchers' philosophies of hypoglycemia.
Because there is no consensus on the definition, these terms will be
used interchangeably in this report.

When referring to specific

authors, their preferred usage will be employed.

Classification

Reading the literature is difficult and confusing at times be
cause investigators have differing opinions on what to name the pheno
menon of low blood sugar and how to classify it.
a dozen terms used in the research.

There are more than

There are many types of hypogly

cemia, each type often having several names.

Frequently, researchers

have coined their own term which they believe better describes the
phenomenon and aids in its classification.
Harris, who first discovered the disorder in 1924, used the term
hyperinsulinism.

He thought hyperinsulinism was a disease due to an

excess secretion of Insulin by the pancreas.

It has since been dis

covered that low blood sugar is not always caused by an excess of in
sulin.

The tern hyperinsulinism is currently used only when the cause

is known to be due to an excess of insulin.

Harris also coined the
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tern dysicsulinism.

In this condition the blood sugar Initially reaches

very high levels, then plummets into the hypoglycemic range.

Others

have called this disorder reactive hypoglycemia secondary to mild dia
betes (Fajans, 1977).
The term spontaneous hypoglycemia has been generally accepted as
the term for the category under which most other classifications of
hypoglycemia fall.

Early investigators (Conn and Seltzer, 1955) divided

spontaneous hypoglycemia into three major types:
and factlclous.

organic, functional,

The organic type is described as having a recognizable

anatomic lesion, whereas the functional type does not.
type is due to surrepticious insulin injection.

The facticious

(By definition Conn

and Seltzer believe that this is not a type of spontaneous hypoglycemia,
but they include it in order to be kept in mind when evaluating a poss
ible hypoglycemic patient.)

Conn and Seltzer also offer another way of

conceptualizing the classification by breaking it down into:
fasting hypoglycemias,

(2) the stimulative hypoglycemias,

(1) the
and (3)

those types in which both phenomena are demonstrable.
What Conn and Seltzer called stimulative hypoglycemia is now termed
reactive, postprandial, or postabsorptive hypoglycemia.

This type of

hypoglycemia occurs in reaction to a fed state, usually two to five
hours after a meal.

In the fasting types of hypoglycemia the lowest

blood sugar level of the day occurs after the longest period without
food, usually before breakfast.

More recent classifications (Fajans,

1977; Hofeldt, Dippe, & Forsham, 1972) incorporate the organic, func
tional, and facticious types within the categories of reactive and
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fasting hypoglycemia.

A good example of classification by fasting

and reactive states is given by Fajans (p. 587) as shown in Table I.
The other terms which appear in the literature in reference to
hypoglycemia fit in Fajans’ classification system under Reactive
functional:

idiopathic (II. A. 1.).

This is by far the most fre

quently encountered type of hypoglycemia and the most controversial.
Other names given to it are;

"transitional" hypoglycemia (Hofeldt

et al, 1972), neurogenic functional hypoglycemia (Fabrykant, 1955),
essential hypoglycemia (Koran & Hamburg, 1975), benign hypoglycemia
(Meiers, 1973), and relative hypoglycemia (Salzer, 1966).

The terms

reactive, functional, and idiopathic are also used separately when
talking about this same disorder.

The issues surrounding reactive

functional hypoglycemia will be discussed later.

Fasting hypoglycemia

The types of hypoglycemia with a more easily recognizable origin,
the fasting hypoglycemias, will be reviewed briefly first.

Fajans'

classification system will be used as an outline for this review.
Pancreatic islet beta-cell disease with hyperinsulinism in the adult
and in infancy and childhood are organic hypoglycemias produced by
tumors.

Fortunately, about 90% of these tumors are benign.

The

benign tumors range in size from 0.15 to 15 cm. with most of them be
tween 0.5 and 3 cm.

This type of hypoglycemia may occur in both the

fasting and fed states.

The hypoglycemia is due to an excess secre

tion of insulin because of the tumor.

As the disease progresses the
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Table I

Classification of Spontaneous Hypoglycemia

I

Fasting hypoglycemia
A

Organic hypoglycemia: recognizable anatomic lesion
1 Pancreatic islet beta-cell disease with hyperinsulin
ism in the adult*
a Adenoma, single or multiple
b Microadenomatosis, with or without macroscopic islet
cell adenomas
c Carcinoma, with metastases
d Adenoma(s) or carcinoma, associated with adenomas or
hyperplasia of other endocrine glands (familial multi
ple endocrine adenomatosis)
e Hyperplasia (rare)
2 Pancreatic islet beta-cell disease with hyperinsulinism
in infancy and childhood*
a Hyperplasia (leucine-sensitive or -insensitive)
b Nesidioblastosis
c Adenoma
3 Nonpancreatic tumors associated with hypoglycemia
4 Anterior pituitary hypofunction
5 Adrenocortical hypofunction
6 Acquired diffuse hepatic disease
7 Severe congestive heart failure
8 Severe renal insufficiency in non-insulin-dependent
diabetic patients

B

Hypoglycemia due to specific hepatic enzyme deficiency
(infancy and childhood)
1 Glycogen storage diseases
2 Glycogen synthase deficiency
3 Fructose 1,6-diphosphatase deficiency

C

Functional hypoglycemia: no recognizable or persistent
anatomic lesion
1 Ethanol and poor nutrition
2 Deficiency of glucagon#
3 Severe inanition
4 Xetotic hypoglycemia (infancy and childhood)
5 Transient hypoglycemia in the newborn of low birth weight
6 Transient hyperinsulinism of the newborn (hyperplasia of
pancreatic islet cells reported)
a Infant of diabetic mother
b Erythroblastosis fetalis
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Table I (Cont'd)
7

D

II

Insulin autoimmunity without previous insulin admini
stration (?)

Exogenous hypoglycemia
1 Insulin administration
2 Sulfonylurea administration
3 Ingestion of ackee fruit (hypoglycin)
4 Miscellaneous drugs

Reactive (postabsorptive) hypoglycemia
A

Functional hypoglycemia: no recognizable anatomic lesion
1 Reactive functional: idiopathic
2 Reactive secondary to mild diabetes
3 Alimentary hyperinsulinism

B

Hypoglycemia due to specific hepatic enzyme deficiency
1 Hereditary fructose Intolerance (fructose 1-phosphate
aldolase deficiency): infancy and childhood
2 Galactosemia: infancy and childhood
3 Familial fructose and galactose intolerance

*

May manifest also as reactive (postabsorptive) hypoglycemia
which is glucose- or leucine-induced.

#

May manifest also as reactive (postabsorptive) hypoglycemia,
which is amino acid-induced.
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attacks usually become more frequent and severe.

Overexertion and

exercise can bring on these attacks or make them more severe.

Sur

gery is the indicated course of treatment when tumors are present in
the pancreas.
accurately.

Thus, it is essential that this disease be diagnosed
In the early years, frequent unneeded surgery was done

because it was believed that hyperinsulinism was always caused by
tumors (Abrahamson & Pezet, 1951).

Currently, surgery is never done

without a series of extensive tests first.
field (Crofford & Graber, 1973;

Several workers in the

Fajans, 1977) have come up with

detailed outlines for the work-up of a hypoglycemic patient so
needless surgery is avoided.
Tumors elsewhere in the body can also cause hypoglycemia.

These

tumors are usually slow in growth and massive in size, up to 10 kg.
What causes the hypoglycemia in these cases is not known.

Certain

theories have been able to account for some but not all cases.

Hypo

glycemia is eliminated when these tumors are removed.
Infrequently, fasting hypoglycemia may be found in cases of anterior
pituitary hypofunction or adrenal cortex hypofunction when associated
with poor nutrition.
hypoglycemia.

Hepatic (liver) disease has been known to produce

Fasting hypoglycemia can also occur in patients with

severe congestive heart failure, and with severe renal insufficiency
in diabetic patients not currently using insulin.
Genetic problems of the liver have caused hypoglycemia in children.
The hepatic enzyme does not function properly and problems can develop
with the storage of glycogen or its management.

Problems may also be
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caused by a defect in the hepatic fructose activity.
The following are fasting hypoglycemias that are functional in
nature;

that is, there is no recognizable or persistent lesion.

Alcohol in combination with poor nutrition can lead to hypoglycemia.
The connection between alcoholism and hypoglycemia will be discussed
later in the paper.
produce hypoglycemia.

Glucagon deficiency and severe starvation can
The most common type of hypoglycemia in infancy

and childhood is ketotic hypoglycemia, which is precipitated by caloric
deprivation.

It is believed to be caused by a deficiency of alanine, a

non-essential amino acid.
nine.

The condition is usually "outgrown*' by age

In the newborn, hypoglycemia can occur briefly due to low birth

weight.

Also Infants born of diabetic mothers, or where the RH factor

has become a problem can develop transient fasting hypoglycemia.
Hypoglycemia can be brought about by the administration of various
drugs, including insulin and sulfonylurea.

The ackee fruit, common in

Jamaica, can cause hypoglycemia when eaten unripened.

Reactive hypoglycemia

Most people with hypoglycemia have the reactive type.

This will

also be reviewed using Fajans* classification system as an outline.
The most common reactive type, which Fajans lists as Reactive func
tional;

idiopathic, will be gone into detail later.

called reactive hypoglycemia secondary to diabetes.

Another type is
In this syndrome

the insulin secretion is delayed so that initially the blood sugar
rises to diabetic levels;

then a large amount of insulin is secreted
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which brings the blood sugar into hypoglycemic levels.
often become diabetic later in life.
falls in this category.
performed.

These patients

Alimentary hyperinsulism also

It can occur after abdominal surgery has been

The surgery changes the system to produce a hyperglycemic

state which induces the excess secretion of insulin, which in turn pro
duces hypoglycemia.
Hepatic enzyme deficiency can also cause reactive hypoglycemia.
Problems in the digestion of fructose and galactose will precipitate
this condition.
The graphs in Figure I are examples of how the various types of
hypoglycemia look visually.
the various categories.

These are typical blood sugar levels within

Each individual case may vary from these (Dun

can, 1964, p. 895).

Symptoms

With the various etiologies that have been presented, one might
think that each would produce different kinds of symptoms.
the case.

This is not

All types of hypoglycemia, regardless of etiology, can exhi

bit the same kinds of symptoms.

This is understandable when it is

realized that the ultimate effect of low blood sugar is lack of glu
cose to the brain.

When the brain cannot get enough nutrition, some

of its many processes begin to suffer.

The symptoms and their severity

vary with the individual, and no one individual develops all the symp
toms.

Furthermore, a blood sugar level that may produce severe symp

toms in one person may produce none in another.

Each individual
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Figure I

Glucose Tolerance Curves

* 225

200
175
150
125

100

Hours
Responses Co glucose colerance tesCs (100 gm. glucose given orally
Co adulc patiencs). The area beCveen Che broken lines indicaces Che exCenc of normal flucCuaCions of che blood sugar levels during Che cescs.
The blood sugar values recorded in Chese graphs are deCermined by che
Folin-Wu method. Values indicating true glucose (Somogyi-Nelson method)
would be, in general, 16 Co 24 mg. lower.
A. The normal response. The peak of Che curve does not exceed
160 mg. and the 2-hour value is below 120 mg. per 100 ml.
B. Functional hypoglycemia with relative hyperinsulinism. The
initial elevation of the blood sugar, but usually not in excess of nor
mal, followed by mild degrees of hypoglycemia at the second and third
hours is characteristic.
C. Curve obtained in a case of functional hyperinsulinism subse
quent to gastrectomy. The prompt hyperglycemia is rapidly followed by
hypoglycemic values at 2, 2% and 3 hours with normal levels prevailing
at, and after, the fourth hour.
D. Organic hyperinsulinism. Two illustrative curves show an ini
tial but relatively slight rise in the blood sugar and the relatively
flat subnormal values at the fourth, fifth and sixth hours-the outstand
ing characteristic of this test in this disorder.
E. Hepatogenic hypoglycemia. The low fasting value, the prompt
development of hyperglycemia and the return to subnormal levels between
the fourth and sixth hours are illustrative.

* Blood sugar (Mg. per lOOcc)
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generally has a pattern of symptoms which is present when his blood
sugar level drops.

If the blood sugar level remains low, the symptoms

may become more serious and/or others may develop.
A list of symptoms compiled by Gyland (as reported in Fredericks
and Goodman, 1969, p. 20) from 600 patients he treated for hypoglycemia
is shown in Table II.

The numbers indicate the percentage of patients

complaining of these symptoms.

Airola (1977) adds to this list:

craving for sweets, moodiness, feeling of "going crazy", uncoordination,
dry or burning mouth, ringing in ears, peculiar breath or perspiration
odor, hot flashes, and noise and light sensitivity (p. 27).
Investigators have attempted to organize the symptoms into differ
ent categories.

One method of grouping symptoms is suggested by Salzer

(1966, p. 13).

He says that hypoglycemia produces psychiatric, somatic,

and neurologic symptoms.

Table III shows these categories.

The percen

tages indicate how frequently his patients reported that symptom.

For

example, 60Z of his patients with hypoglycemia complained of depression
as compared to 773 of Gyland's patients.
Other researchers have tried to explain the symptoms in terms of
the physiological mechanisms involved (Conn & Seltzer, 1955;
1964;

Fajans, 1977).

Duncan,

When there is a rapid decline in blood sugar,

epinephrine is released.

The symptoms attributed to this epinephrine

response are sweating, chilliness, shakiness, trembling, rapid heart
beat, anxiety, nervousness, weakness, fatigue, hunger, nausea, vomiting,
and a mild degree of mental confusion.

When the glucose levels fall

slowly to low levels and/or when hypoglycemia is severe or prolonged,
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Table II

Symptoms of Hypoglycemia Reported by Gyland

Nervousness
Irritability
Exhaustion
Faintness, dizziness, tremor, cold sweats, weak
spells
Depression
Vertigo, dizziness
Drowsiness
Headaches
Digestive disturbances
Forgetfulness
Insomnia (awakening and inability to return to
sleep)
Constant worrying, unprovoked anxieties
Mental confusion
Internal trembling
Palpitation of heart, rapid pulse
Muscle pains
Numbness
Unsocial, asocial, antisocial behavior
Indecisiveness
Crying spells
Lack of sex drive (females)
Allergies
Incoordination
Leg cramps
Lack of concentration
Blurred vision
Twitching and jerking of muscles
Itching and crawling sensations on skin
Gasping for breath
Smothering spells
Staggering
Sighing and yawning
Impotence (males)
Unconsciousness
Night terrors, nightmares
Rheumatoid arthritis
Phobias, fears
Neurodermatitis
Suicidal intent
Nervous breakdown
Convulsions

942
892
872
862
772
732
722
712
692
672
622
622
572
572
542
532
512
472
502
462
442
432
432
432
422
402
402
39%
372
342
342
302
292
272
272
242
232
212
202
172
22
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Table III

Major Symptoms In 300 Cases Of Relative Hypoglycemia
Reported by Salzer

Psychiatric
Depression
Insomnia
Anxiety
Irritability
Crying Spells
Phobias
Lack of Concentration
Forgetfulness or Confusion
Unsocial or AntisocialBehavior
Restlessness
Previous Psychosis
Suicidal

60%
50%
50%
45%
32%
31%
30%
26%
22%
20%
12%
10%
Somatic

Exhaustion or Fatigue
Sweating
Tachycardia
Anorexia
Chronic Indigestion orBloating
Cold Hands or Feet
Joint Pains
Obesity
Abdominal Spasm

67%
41%
37%
32%
29%
26%
23%
19%
16%

Neurologic
Headache
Dizziness
Tremor (Inward or External)
Muscle Pains and Backache
Numbness
Blurred Vision
Muscular Twitching or Cramps
Staggering
Fainting or Blackouts
Convulsions

45%
42%
38%
33%
29%
24%
23%
18%
14%
4%
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the brain receives less glucose and its utilization of oxygen is de
creased.

Duncan (1964) calls these symptoms cerebral manifestations.

They are headache, lightheadedness, disturbance of vision, lethargy,
yawning, faintness, restlessness, sense of unreality, and difficulty
with speech and thinking.

More severe manifestations may include

agitation, mental confusion, outbursts of temper, queer, bizarre, and
psychotic behavior, stupor, prolonged sleep, loss of consciousness,
coma, fever, hypothermia, urinary incontinence, twitching, and convul
sions.

Prolonged hypoglycemic episodes may cause permanent neurologi

cal damage.

Cerebral damage can result in permanent mental dysfunc

tion with a demonstrable loss of intellectual ability.
With the diversity of these symptoms it is easy to comprehend why
so many individuals with hypoglycemia have been misdiagnosed.

Airola

(1977, p. 39) has compiled a list from reports by the following doctors
Gyland, Salzer, Fredericks, Martin, Weller, and Cheraskin.

It includes

mental retardation, alcoholism, neurosis, diabetes, menopause, Parkin
son's syndrome, rheumotoid arthritis, chronic bronchial asthma, allergy
psychoneuroticism, cerebral arteriosclerosis, Meniere's syndrome (loss
of hearing, dizziness associated with it, and noises in ears), neuro
dermatitis (nervous skin disorders), chronic urticaria (hives), auto
nomic nervous system disorders, brain tumor, senility, mental break
down, migraine, epilepsy, and schizophrenia.

Though the symptoms of

hypoglycemia are not an area of controversy in the medical profession,
the diagnosis is.

The next section begins with a discussion of the

areas of medical controversy surrounding the diagnosis of hypoglycemia.
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CHAPTER I I I

REACTIVE HYPOGLYCEMIA - AREAS OF MEDICAL CONTROVERSY

There is very little disagreement in the areas of diagnosis,
causes, or treatment of the organic types of hypoglycemia.

However,

the reactive hypoglycemias, particularly those that are functional in
nature, have caused considerable controversy in the medical community.
The following is a review of the medical areas of this controversy.

Diagnosis

Techniques

The Glucose Tolerance Test (GTT) has been the standard technique
used to diagnose reactive hypoglycemia.

In order to take this test the

patient is required to fast after the evening meal the day before the
test is to be given.

A blood sample is drawn to determine the fasting

blood glucose level.

The patient then drinks a 100 gram glucose solu

tion and subsequent blood samples are taken every hour for up to six
hours (Beebe and Wendel, 1973).

A two or three hour GTT, the typical

length for a test for diabetes, has been used by some Investigators
(Herzberg, Coppen, & Marks, 1968;
hypoglycemia,

Portis & Zitman, 1943) to detect

The generally accepted length for the glucose tolerance

test to determine hypoglycemia, however, is five or six hours as the
blood sugar frequently does not drop significantly until the fourth or
fifth hours.
There are a few variations to this standard technique for testing
glucose.

Many doctors require a preparatory, high-carbohydrate diet for

18
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three days prior to the test (Anthony, Dippe, Hofeldt, Davis, & Forsham,
1973;

Ford, Bray, & Swerdloff, 1976;

Ross, 1974).

Because various

types of diets affect glucose tolerance, a preparatory diet helps to
standardize results.

Certain tests try for standardization by requiring

the glucose amounts given to be determined by body weight (Jung, Khurana,
Corredor, Hostlllo, Lain, Patrick, Turkeltaub, & Danowski, 1971).

There

is no agreement among investigators whether this type of standardization
is necessary or important.
Numerous methods are used in clinically determining blood glucose
levels.

The two most commonly mentioned in the literature are the Somogyi-

Nelson procedure (Beebe & Wendel, 1973;

Duncan, 1964) and the glucose

oxidase method (Sussman, Stimmler, & Birenboin, 1966).

Most of the methods

used yield the same "true" glucose levels, so studies using the various
techniques may be compared (Haynes, Note 1).

An exception is the Folin Wu

method which generally yields levels 16 to 24 mg. higher than the true
glucose levels (Duncan, 1964).
One fairly recent innovation in blood glucose testing is the AutoAnalyzer (Burns, Bregant, Van Peenan, & Hood, 1965).

The patient is

attached to a machine which takes continuous blood samples and records
them.

The benefits of obtaining this continuous curve are obvious.

At

this time, the cost for routine use of this machine in determining glucose
levels is prohibitive.

This machine, however, can be tremendous help to

researchers in understanding more fully how the carbohydrate metabolism
functions.
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Interpretations of the GTT

Before going into detail about the differing opinions concerning
abnormal blood sugar levels, a brief duscussion of normal levels for
the GTT is necessary.

Levine (1974), a past president of the American

Diabetes Association, puts normal fasting blood sugar levels between
60 - 90 mg./100ml., with a subsequent rise to about 130 - 140 mg/100ml.,
after a meal.

Boss (1974) states normal glucose levels in a fasting

state should usually be between 80 and 100 mg. percent and rise by 50
percent above fasting level the first hour of a glucose tolerance test.
The level should then return to the fasting level and stay around that
level for the remainder of the test.

Abrahamson and Pezet (1951) and

Airola (1976) put the normal fasting level at 80 - 120 mg/ml.

Abraham

son states the level should not rise to more than 160 mg/ml. and return
to the fasting level within two hours.

Taking all these viewpoints into

consideration, the fasting blood sugar level should be within the range
of 60 - 120 mg/ml.

Higher levels are suggestive of diabetes, lower

levels of hypoglycemia.
Though there is some disagreement on what represents a normal fast
ing blood sugar level, the debate becomes heated on the issue of what
blood sugar levels are diagnostic of hypoglycemia.

Another important

topic of controversy is whether blood glucose level alone is sufficient
for the diagnosis of hypoglycemia.

The strictest criterion used, is

that blood sugar level must be below 40 - 45 mg./ml. (Duncan, 1955;
Hofeldt et al., 1972;

Sussman et al., 1966).

criterion to be too strict.

Many doctors believe this

They have found symptoms of hypoglycemia
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at much higher glucose levels.
below 60 mg./ml.

Fabrykant (1955) uses the criterion of

In the study by Ford, Bray and Swerdloff (1976) hypo

glycemia is diagnosed in anyone with a level below 65 mg./ml.
below 70 mg./ml. is

diagnostic of low

mann and Sutherland

(1950) and Hoffmann and Abrahamson (1949).

Anything

blood sugar for researchersLand-

Many physicians claim that a strict number criterion is not suffi
cient for diagnosis.

Some patients have had levels as low as 20 mg./ml.

and remained asymptomatic (Koran & Hamburg, 1975), while others are re
ported to have symptoms at 75 mg./ml. (Airola, 1976).

In order to assist

in the diagnosis, some physicians insist that symptoms be present during
the GTT and that they correspond to the low levels during the test
(Airola, 1976;

Skillern & Rynearson, 1953).

Others believe that many

legitimate cases of hypoglycemia will be missed this way.

Fabrykant

(1955) pointed out "that it is not always possible to establish a posi
tive correlation between the blood glucose level and the clinical hypo
glycemic manifestations" (p. 476).
are just a "surface

His belief is that glucose levels

phenomenon of the

place in the body tissues" (p.

more important processes that take

477). He postulated that this may also

be why hypoglycemic reactions can occur with fairly high levels of glu
cose in the blood.

According to Fabrykant, showing symptoms during the

GTT can confirm a diagnosis of hypoglycemia, but the lack of symptoms
does not necessarily rule it out.

In his study Fabrykant also noted

great variations between tolerances on different tests with the same
patient.

He concluded that one normal test does not necessarily rule

out hypoglycemia, as subsequent tests may show hypoglycemic levels.
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This "liberalizing" of the criteria for hypoglycemia has elicited
strong reactions from doctors on the opposing side of the controversy.
Levine (1974) believes that the diagnosis of hypoglycemia has been
extended too far;

"'Hypoglycemia' has taken the place of much of the

group of 'psychosomatic' illnesses of 15 to 20 years ago" (p. 412).
Many physicians argue that a large percentage of the normal population
has low blood sugar levels;

thus hypoglycemia can only be diagnosed

when symptoms occur spontaneously with low blood sugar levels.

Accord

ing to Cahill and Soeldner (1974) 23% of the normal population have
levels below 50 mg. per 100 ml.
(1965) found 42%;

Burns, Bregant, Van Peenan, and Hood

and Hofeldt, Adler, and Herman (1975) found 48%.

Another study (Jung et al., 1971) showed the occurrance to be 17% in
the females they tested, using the criterion of below 60 mg. per 100 ml.
Unfortunately, population generalizations are difficult, because these
studies used small numbers of subjects and variables were not well con
trolled.

There has been no controlled study run to obtain population

normc for hypoglycemia.
In "reading" glucose tolerance test levels Airola (1976) asserted
that the most important factor is how rapid the glucose level drops;
is also Important how long the level remains low.
fore, should be assessed individually.
approach to assessment.

it

Eact GTT curve, there

Gyland also proposed an individual

Salzer (1966) discussed his method and coined the

term "relative hypoglycemia", in which a determination of hypoglycemia is
made relative to the fasting glucose level.

Relative hypoglycemia is

diagnosed if a drop of 20 mg.% below fasting level occurs.

A drop of
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between 10 and 20 mg.% Is a potential relative hypoglycemia diagnosis.
The following investigators use the relative hypoglycemia diagnostic
criteria:

BeeDe and Wendel (1973);

Ross (1974).

Cott (1967);

Meiers (1973);

and

Fredericks and Goodman (1969) contend that the diagnosis

can be made by the treatment.

That is, treat the symptoms with a hypo

glycemic diet, and if it is successful the diagnosis of hypoglycemia is
confirmed.
Another kind of "relative" hypoglycemia is mentioned by Portis
(1950).

He reported on patients with a "flat-curve" on the GTT.

A flat-

curve is one which fails to rise significantly after the administration
of glucose.
curve.

Fatigue is the predominant symptom in a patient with a flat-

Symptoms also include apathy, loss of zest, a general let-down

feeling of aimlessness, and repulsion against the routine of everyday life.
Other symptoms typical of hypoglycemia may be present.

Figure II shows the

average of flat-curves of patients with fatigue as compared to the average
of normal controls (Portis, 1950, p . 1283).

Causes

Insulin

The causes of most organic hypoglycemias are clearly defined, but
this is not the case for reactive functional hypoglycemia.

Initially,

the presumed cause of all cases of hypoglycemia was an excess secretion
of insulin, thus the first name used, hyperinsulinism (Harris, 1924).
As late as 1951, Abrahamson and Pezet still concurred with this belief.
They stated that though the islands of Langerhans (glands within the
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Figure II

Intravenous Destrose Tolerance Test Of Fatigue And Control Groups
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pancreas which produce insulin) are apparently normal in functional
hyperinsulinism, they nevertheless produce more Insulin than they
should.

The result is a lowered blood sugar level.

Studies have found that excess insulin is not present in all
reactive functional cases of hypoglycemia.

Hofeldt et al. (1974) found

delayed insulin secretion in some patients with reactive functional
hypoglycemia, but excessive insulin production was noted in only the
alimentary type.
be detected.

Some patients had no insulin abnormalities that could

Sussman, Stimmler, and Birenboim (1966) had similar re

sults in their study.

They found Increased insulin levels in those pa

tients who had reactive hypoglycemia secondary to mild diabetes but in
some patients with other types of reactive hypoglycemia, there was an
absence of increased insulin levels.
plasma insulin response.

Several had no abnormality in

The above finding leads to the conclusion that

excess insulin is responsible for some cases of hypoglycemia, but it
cannot account for all cases in this category.

Diet

Many doctors believe that diet is the ultimate causal factor in
hypoglycemia.

Even many of those who claim that all hypoglycemia is

due to excess Insulin release consider diet as the precipitating factor
(Abrahamson & Pezet, 1951).

The type of diet to which they refer is one

laden with sugar, processed white flour, and caffeine.

The sugar and

corn sweetner consumption per capita in the U.S. for 1977 was about 95
lbs.

(Sugar:

Fact and Fiction).

Refined white floud consumption is
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equal to that figure (Airola, 1977).

The caffeine consumption in

cludes not only coffee and tea, but many soft drinks as well as non
prescription drugs.
Sugars and white

flour are processed foods.

Most of the nutri

tional value has been

removed in the processing.

Theyare said

contain "empty calories" (Brennan, 1975, p. 28).

to

Airola (1977) lists

three problems presented by eating sugar and white flour.
1.

2.

3.

Eating such denatured, devitalized, demineralized,
and devitaminized foods will inevitably lead to nutri
tional deficiencies.
Since our bodies are genetically and physiologically
equipped to effectively metabolize onlynatural whole
foods, (the genetic ability being determined by mil
lions of years of use and adaptation) eating frag
mented, refined food from which essential synergistic
and complexed elements have been removed, will lead
to metabolic disorders and biochemical imbalances.
For example: White sugar is not only an empty-calorie
food, stripped from all the vitamins and minerals, but
in order to digest and process (metabolize) it, the
body must use its own supplies of minerals and vita
mins, which may lead to both deficiences and imbalances
in the body's own stores of vital nutrients.
Since our bodies are not equipped to process refined,
concentrated foods, continuous ingestion of them will
exert a great strain on many organs and glands. The
continuous strain and abuse of these organs can damage
them and cause their paralysis and malfunction (p. 58).

Controlled experiments with animals have pointed to some of the problems
with sugar and white flour.

Studies with rats have shown that a sugar

diet leads to abnormalities in the islands of Langerhans and enlarged
adrenals (Brennan, 1975).

Brennan also cites a study where rats given

a diet of enriched white bread either died or were stunted in growth.
For obvious reasons there are no similar controlled studies with
humans.

Most proponents of the idea that poor nutrition leads to hypo-
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glycemia cite their case histories as proof of their point.
patients suffer from very poor dietary habits.

All their

If prescribed diets

are not adhered to, hypoglycemic symptoms return.
There seems to be no disagreement among physicians that diet does
in some way affect the hypoglycemic person.

However, those physicians

who contend that hypoglycemia is rare tend to downplay diet, and fre
quently do not mention it in terms of causes, but only as an important
factor in treatment.

Hormones

It was noted that the malfunction of certain endocrine glands caused
hypoglycemia in the fasting state.

Certain investigators maintain that

endocrine glands may also be involved with reactive hypoglycemia.

Hofeldt,

Dippe, and Forsham (1972) proposed a classification of reactive hypogly
cemia called hormonal hypoglycemia.

This would include hypopituitarism

and deficient reserve of cortisone, epinephrine, glucagon, thyroid, or
growth hormone.

They explain the difference between a malfunction that

causes fasting hypoglycemia, and one that causes reactive hypoglycemia
as follows:
Normally each endocrine gland maintains a basal secretion and
can respond to stress with reserve secretion. When the endo
crine gland is severely compromised so that its basal secretion
is altered, maintenance of blood glucose levels becomes impaired,
and the individual may experience fasting hypoglycemia. However,
if the endocrine gland is able to maintain a relatively normal,
albeit depressed, basal function but shows no counter-regulatory
response to stress, a postprandial hypoglycemia may occur,
(p. 1193)
Some investigators claim that adrenal malfunction plays a major role
in hypoglycemia.

In response to stress the adrenal glands respond.
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the stress continues and a state of exhaustion occurs, then the adre
nals can no longer function, and hypoglycemia may occur (Poulos, Stod
dard, & Carron, 1976).
A recent work by Barnes and Barnes (1978) presents evidence that
indicated "hypoglycemia is only one of the many symptoms of hypothy
roidism" (p. 48).

Though they admitted hypothyroidism is not the only

cause of hypoglycemia, they believe it to be the cause of most reactive
hypoglycemias.

They do not use the traditional tests for thyroid func

tion, but instead use what they called the Basal Temperature method.
The Basal Temperature is determined by temperature reading from under
the arm ten minutes before arising in the morning.
ings are to be taken.

Two or three read

Women should make the readings on the second and

third days of their menstrual periods.

If the temperature is below

97.8°F., one should be suspicious of a thyroid condition and consequently
hypoglycemia.

Q

A M

^

A. M. C o M I l C u b

Diet

The course of treatment for hypoglycemia has traditionally been
a high protein - low carbohydrate type diet.

In addition, meals are

to be divided into six or more small meals a day.
for this course of treatment.

There are two reasons

First, protein is absorbed more slowly

than carbohydrate which tends to stabilize the blood sugar level.
condly, the frequent feedings help to even out blood sugar levels.
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Many variations of the high protein - low carbohydrate diet have
been recommended.

Hoffman and Abrahamson (1949) suggested that the

diet also be high in fat.

They stated that a high fat diet suppresses

the secretion of insulin.

Fructose has been suggested as a useful

substance in a diet for hypoglycemics (Salzer, 1966).

Since insulin

is not required in order to metabolize fructose, the latter can be a
readily available source of energy.

Salzer recommended fruit and juices

at or between meals.
Recent investigators have presented data that a high protein - low
carbohydrate diet is not the best therapeutic diet for hypoglycemics
(Anderson & Herman, 1975).

In their study this type of diet led to im

paired glucose tolerance in those suffering from reactive hypoglycemia.
Many of their patients had more symptoms on a high protein diet.

Their

diet of choice for hypoglycemics is a diabetic type diet that contains
45Z of the calories as carbohydrate, but avoids rapidly absorbed sugars.
Airola (1977) is another proponent of a hypoglycemic diet which is
higher in carbohydrates.

He states that "while it is true that a high-

protein, low-carbohydrate diet will control symptoms in severe hypogly
cemics, it will actually aggravate the condition in the long-run and
make it incurable" (p. 72).

He asserts that this type of diet taxes

the adrenal glands and causes them to break down.

He cites studies in

which heart disease, cancer, kidney, osteoporosis, atherosclerosis,
pyorrhea, arthritis, senility, and premature aging have been linked to
excess protein intake.

Airola*8 recommendation for hypoglycemics is a

high carbohydrate - low protein diet, which uses only natural carbo-
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hydrates and excludes the processed ones like sugar, white rice, and
white flour.

He does not recommend eating meat, but if the patient

does choose to eat meat, it should be eaten no more than once a week.
In agreement with other hypoglycemic diets he suggests frequent, small
meals, to be eaten only when the patient is hungry and not on a time
schedule.

Vitamins

Many doctors advise that diet alone is not sufficient to repair
the damage done by years of abuse to the patient's system.

Some phy

sicians suggest that megadoses of vitamins are necessary supplements
for the hypoglycemic patient (Airola, 1977;
Cheraskin, 1974;
1967;

Cott, 1967;

Ross, 1974).

Currier, Baron, & Kalita, 1977;

Meiers,

The most important vitamins for the hypoglycemic

are the B-complex vitamins.
sugar levels.

Beebe & Wendel, 1973;

They help with the normalization of blood

Vitamin C increases the body's tolerance to sugars and

carbohydrates and also helps to normalize sugar metabolism.

All other

vitamins and minerals are stressed as important for hypoglycemics by
these authors, but to a lesser degree.

Adrenal cortical extracts

Adrenal cortical extract (ACE) treatment has become very contro
versial.

Proponents of ACE treatment claim that for some patients diet

alone does not relieve the symptoms, and they add ACE injections or tab
lets to their treatment regime.

Fredericks (1976) stated the need and
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rationale for these treatments as follows:
This is based on the need to fortify the action of the adrenals,
which have been attempting to raise the blood sugar in the face
of persistent efforts by the pancreas to keep it low. In the
majority of patients, the adrenals have lost the battle, but are
still functionally normal, and will take up their normal duties
efficiently as soon as the pancreas stops challenging them with
overproduction of insulin. In others - perhaps 10 percent of
the hypoglycemics - the adrenals have taken so much stress that
they are no longer capable of full recovery even when the pan
creatic challenge is removed, and in these cases the injections
of adrenal cortex serve to give these glands the rest they need
for full recovery from the ordeal,
(pp. 167 - 168)
The medical establishment, as represented by the American Medical
Association, the American Diabetes Association, and the Endocrine
Society (1973), disagrees fervently with the use of ACE on the basis
that the Injections have no known medical value and conclude:

"Thus,

it should be stressed that the administration of adrenal cortical ex
tract is not an appropriate treatment for any cause of hypoglycemia."
(p. 682).

Thyroid

As noted earlier, Barnes and Barnes (1978) claimed that most
hypoglycemia is due to low throid output.

Consequently, they prescribe

thyroid therapy and a strict diet for hypoglycemia.

After the optimal

dosage of thyroid is found, beneficial results are expected in about
six weeks.
be added.

At that time foods which previously produced symptoms may
Later, meals may be taken less frequently, and eventually a

regular three meals a day schedule can be tolerated.
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CHAPTER IV

HYPOGLYCEMIA AND RELATED EMOTIONAL AND BEHAVIORAL DISORDERS

Much of the information on hypoglycemia and related emotional
and behavioral disorders is found in the case history studies.
are only a few research studies available in the literature.

There
Both

types of studies will be reviewed and critiqued in this next section.

Case History Studies

Early studies

Rennie and Howard (1942) asserted that the phenomenon of "func
tional hypoglycemia" is secondary to personality difficulties.

They

suggest that it develops in tense, striving individuals who experience
disappointing life situations.
case histories.

In their study, they presented seven

They believed that these individuals were primarily

disabled because of their psychiatric condition.

In four of the seven

cases, the specific symptoms disappeared with the treatment of the
"fundamental" psychiatric disorder.

They conclude:

"Treatment of hypo

glycemic symptomatology in certain groups of such patients might better
be focused on the personality disturbance" (p. 282).
In 1944 Portis described a type of hypoglycemia typified by a flat
glucose tolerance curve (see Figure II, page 24).
complains of fatigue, boredom, and loss of zest.

This type of patient
Portis thought that

unpleasant work experiences brought on the hypoglycemic symptoms in these

32
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individuals.

In 1950, he compared 157 of this type of fatigue patients

with 772 controls.

The glucose tolerance curves for the fatigue group

showed the flat pattern.

The treatment he suggested was the typical

high protein - low carbohydrate diet.
to help raise blood sugar levels.

In addition, atropine was given

Portis found striking improvement in

the patients with this treatment plan.

He remarked that those patients

who were concurrently in psychotherapeutic treatment showed improved
status psychologically, and a reduction in the length of time psycho
therapy was needed.

General psychiatric studies

Salzer (1966) considered hypoglycemia to be one of the most common
causes of neuropsychiatric disorders.

Out of 275 consecutive new pa

tients seen in a private neuropsychiatric practice over a 15 month
period, 31% had relative hypoglycemia and 8% had potential relative
hypoglycemia.

The criteria used for diagnosis was a drop in the blood

sugar level by 20 mg.% or more during the GTT for relative hypoglycemia,
and a drop of 10 to 20 mg.% for potential relative hypoglycemia.

He

proposed that the condition is caused by poor dietary habits, and that
treatment should consist of a corrective high protein - low carbohydrate
diet.
Beebe and Wendel (1973) conducted a study similar to Salzer's study.
One hundred and thirty patients in their psychiatric clinic were evaluated
for hypoglycemia.

It was determined that 74% of these patients were hypo

glycemic, with no significant age or sex differences noted.
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hypoglycemia included Salzer*s categories, plus the categories of
dysinsulinism (reactive hypoglycemia secondary to mild diabetes) and
"hyperinsulinism"

(a drop of blood glucose below 50 mg.%).

down into psychiatric categories are as follows.

The break

Hypoglycemia was

detected in 70% of the chronic schizophrenics, in 100% of the acute
schizophrenics, in 57% of the borderline schizophrenics, in 100% of the
psychotics, in 70% of the nonpsychotics, and in 79% of the neurotics.
Their therapeutic regime consisted of a high protein - low carbohydrate
diet, adrenal cortical extract treatment for four or more weeks, and
megavitamins.

No results of treatment were reported.

Herzberg, Coppen, and Marks (lyb») did a study on glucose tolerance
in depression.

They found no abnormality in glucose tolerance that could

be attributed to depression.
pressed and recovered states.
tween the states.

The GTT of patients were compared in de
No significant differences were noted be

A three hour GTT was used to determine the blood glu

cose levels.

Neurosis

In 1949, Hoffmann and Abrahamson reported on a study of 220 "neuro
tic" patients.

The primary complaint by these patients was a mental

depression or anxiety state.

Of these patients, 205, or 93%, had a

blood sugar level below 70 mg. per 100 cc.
deficient in calcium.

Most were also found to be

Diet improved the condition of these patients and
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they became more amenable to psychotherapy.

Hoffmann and Abrahamson

(as reported in Fredericks and Goodman, 1969) worked with another
group of neurotics who showed no physical signs of hypoglycemia.

Out

of 700 tested, over 600 had hypoglycemia and responded to dietary
therapy.

Schizophrenia

Only more recently has schizophrenia been studied in relation to
hypoglycemia.

These studies generally indicate a high incidence of

hypoglycemia in schizophrenics.

For example, Brennan (1975) stated

that 752 of the schizophrenics he examined had hypoglycemia.
Cott (1967) discussed the treatment of 70 ambulatory schizophrenics.
Of those 70, only 33 submitted to glucose tolerance testing.
eight of those 33, or 842, were hypoglycemic.

Twenty-

The diagnostic criteria

included any blood sugar level below 70 mg.2, and/or a drop in glucose
level of 20 mg.2 or more below fasting level.

All 70 schizophrenics

were treated with the hypoglycemic diet and megavitamin therapy (B^
and C, 3-9 grains daily).

Fifty out of 70 improved, 19 did not improve,

and one became worse.
In the schizophrenic population that Meiers (1973) treated, about
702 were hypoglycemic.

He used Salzer’s criteria for relative and pro

bable relative hypoglycemia.
therapy.

Treatment consisted of diet and vitamin

No data were given on the results of treatment.

Alcoholism

j.e
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^^6*/ -52-2 can oe pro—
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duced by alcohol ingestion in individuals with poor nutrition.

Alco

hol consumption can also trigger transient states of low blood sugar
in normal individuals who have been fasting.
linked to reactive hypoglycemia;
100%.

Alcoholism has been

some studies show a correlation of

Tintera (1966) stated that, "In the alcoholic— whether predis

posed, active, or recovered —
(p. 148).

the prevailing factor is hypoglycemia"

Poulos, Stoddard, and Carron (1976) tested 100 alcoholics

and 100 controls.

All of the alcoholics suffered from some type of

disorder of the carbohydrate metabolism.

Ninety-six were hypoglycemic,

one was diabetic, and three were prediabetic.
were hypoglycemic.

Of the 100 controls, 18

Treatment consisted of diet and vitamen therapy.

Other doctors have claimed successful treatment of alcohlics with
a combination of a hypoglycemic diet and vitamins (Airola, 1977;
skin, 1974;

Fredericks, 1976).

Chera-

Tintera (1966) added the use of adrenal

cortical extracts to his treatment regime with good results.

Fredericks

and Goodman stated that this "successful treatment of alcoholism by
successful treatment of hypoglycemia does not prove that low blood sugar
causes alcohlism.
relationship"

All we can say is that there is a possible causal

(p. 105).

Other related disorders

Though no concrete evidence is available as yet, hypoglycemia may
play a role in juvenile delinquency, adult crime, learning disabilities,
behavior problems with children, and drug addiction.

In 1941, Rojas

and Sanchi (reported in Cheraskin, Ringsdorf, and Brecher, 1974) found
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a large percentage of hypoglycemics in the delinquent population they
studied.

Almost 902 of the 129 delinquents, who had been convicted of

crimes against persons and property, were hypoglycemic.

Barbara Reed

(1978) a probation officer in Ohio, has found that many of her proba
tioners, both juvenile and adult offenders, are hypoglycemic.
have been helped by hypoglycemic diets and vitamins.
successful in treating some drug addicts.

Many

She has also been

Abrahamson and Pezet (1951)

attempted to treat two drug addicts who were found to be hypoglycemic.
They had no success with these cases because they could not keep the
addicts on the prescribed diet.
A Salvation Army study (reported in Brennan, 1975) traced the die
tary history of 17 adolescent girls.

Their diet consisted of white

bread, sweet jams, margarine, tea, and cheap canned or processed meat.
When they were placed on a nutritious diet their behavior improved.
They were less aggressive and belligerent, calmer, and more willing to
learn.
A study done in California (reported by Smith, 1978) indicated
that sugar may be a factor in causing hyperkinesis.
abnormalities in the glucose metabolism.

Data showed some

Treatment consisting of a

hypoglycemic diet helped reduce and, in some cases, eliminate hyper
kinetic behavior in the children.
Cott (1975) has advocated a nutritional approach to the treatment
of children with learning disabilities.

He states:

"And, of course,

the most important food which I feel is a difficult one for children,
particularly the hyperactive and the learning disabled to handle is
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sugar.

We were struck, by the remarkable improvement in the hyper

activity in so many children we saw when we merely removed sugar and
all food made with sugar from their diet...".

Cott (1969) has also

emphasized the importance of diet with schizophrenic children.

Most

of the schizophrenic children he has tested were hypoglycemic.

He

found that those who developed schizophrenia early in life had a flat
curve;

those who developed schizophrenia later in life had other types

of hypoglycemic curves.

Research Studies

Landmann and Sutherland (1950) conducted a study to determine the
Incidence of hypoglycemia in psychosomatic patients.

They also wanted

to ascertain if any correlations existed between the hypoglycemic pa
tients' complaints, diagnosis, and glucose tolerance.
consecutive admissions to their clinic as subjects.

They used 50
With the criterion

for hypoglycemia, any glucose value below 70 mg.%, their study showed
44% to be hypoglycemic.
insulin response.

Fourteen per cent had dyslnsulinism, a delayed

No symptoms were observed during the course of the

glucose tolerance test.

They found no definite correlations between

patients' complaints, diagnosis, and sugar tolerance.
A quantitative study on personality disorder and reactive hypogly
cemia was conducted by Anthony, Dippe, Hofeldt, Davis, and Forsham
(1973)e

They compared a group of 27 hypoglycemic patients to a group

of 21 patients with various endocrine disorders but without hypoglycemic
symptoms.

The Minnesota Multiphasic Personality Inventory (MMPI) was
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administered to both groups.
four categories:

The hypoglycemic group was divided Into

definite, probable, possible, and vaguely symptomatic.

The criteria for these were determined by a combination of factors in
cluding blood glucose nadirs (lowest blood sugar level on the GTT),
plasma cortisol values (an index of stress reaction to low blood glu
cose), and symptomatology.
considered diagnostic.

Glucose values below 60 mg./lOO ml. were

There were three main etiologlc categories found

in the hypoglycemic patients:

diabetic, alimentary, and idiopathic. The

’vaguely symptomatic' category was not included in the hypoglycemic group
for comparisions.

Twenty-seven of the 31 hypoglycemic patients had ab

normal MMPI profiles and three had borderline profiles.
normal profile.

Only one had a

The mean scores for the hypoglycemic patients were two

standard deviations above normal on scale 1, hypochondriasis (Hs) and
scale 3, hysteria (Hy).

There was no significant difference between the

groups of hypoglycemic patients on the MMPI profile.

Hypoglycemic pa

tients scored significantly higher than the endocrine patients on scales
1 and 3.

The endocrine patient group and the vaguely symptomatic group

scored within the normal limits on all scales.
Anthony and his associates concluded that their results support
the association of reactive hypoglycemia with a personality disorder.
This association is related to the hypoglycemia itself, rather than what
may have caused it, as there were no significant differences between the
various etiologic categories.

The severity of the hypoglycemia, as

measured by their three categories (definite, probable and possible),
showed no effect on the MMPI profiles.

The personality profile shown
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on the MMPI by the hypoglycemic patients is typically called a conver
sion valley profile, which is commonly found in patients with conversion
hysterias, psychophysiologlc reactions, and anxiety reactions.

The

authors postulated that hypoglycemia may contribute to the formulation
of those types of "neurotic" patterns.

They pointed out that organic

factors have been known to affect MMPI profiles in other cases.

Be

cause the same personality pattern was present in hypoglycemic patients
of varying etiology, they believe this evidence suggests that hypogly
cemia causes the personality disorder.

They admitted, however, that a

pre-existing personality pattern could predispose the patients to the
development of hypoglycemia.

They concluded that "a definite statement

of the direction of causality between hypoglycemia and personality dis
order cannot be made on the basis of data presented in this study alone''
(p. 674).

They suggested that further research should be done to deter

mine whether dietary or pharmacologic treatment will correct the MMPI
profile in hypoglycemic patients.
A similar study to the one by Anthony et al. was conducted by Ford,
Bray, and Swerdloff (1976).

They did a psychiatric study of patients

who were referred with a diagnosis of hypoglycemia.

Of the 30 volunteers

who claimed to have hypoglycemia, they found that only 18 could be classi
fied that way (using the criterion of blood glucose nadirs below 65 mg./
100ml.).

Of the rest, seven had normal GTT readings, four were diabetic,

and one had fasting hypoglycemia due to an insulinoma.

There was no cor

relation between the number of symptoms and degree of hypoglycemia as
measured by glucose nadirs.

When reviewing personal histories, they
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noticed a close relationship between the development of symptoms and
external precipitating stress.
to half of the patients.

Acute psychiatric diagnoses were given

Ten were diagnosed as depressive neurosis,

three anxiety neurosis, one schizophrenia, and one psychophysiological
reaction (headaches).

Nineteen of the thirty patients were considered

to have an unhealthy personality pattern.

An analysis of the MMPI pro

files revealed 18 abnormal profiles and nine borderline profiles.

The

conversion valley profile was found in ten of the 21 hypoglycemic pa
tients and in two of the nine non-hypoglycemic patients.
between groups was not significant.

The difference

Averaged scores on the MMPI did

not differ significantly between the hypoglycemic and non-hypoglycemic
groups.

No outside control group was used, but instead their compari

sons were made between the hypoglycemics and normals within their
original population of referred hypoglycemic patients.
Ford, Bray, and Swerdloff concluded that their "data do rot support
the proposition that the emotional distress experienced by hypoglycemic
patients is due to their hypoglycemia" (p. 293).

They base their con

clusion on the fact that no correlation was found between the number of
symptoms, or the severity of psychological stress (as measured by the
MMPI), and the degree of hypoglycemia (as measured by glucose nadir).
They further substantiated this conclusion by noting that they found no
differences on the MMPI between the patients who were hypoglycemic and
those who thought they were.

Ford and his associates believe that "the

finding of a reactive hypoglycemic glucose tolerance curve may be more
of an incidental finding than the basis for etiology of the patient's
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symptoms" (p. 294).

Hypoglycemia, they emphasized, may be overdiagnosed

in people with non-specific somatic complaints, particularly in hysteri
cal and obsessive patients.

A normal person, on the other hand, is

better able to cope with the manifestations of hypoglycemia and is less
likely to seek medical attention.

Critique of the Studies

The summarization of these studies is hampered by the many methological and interpretational problems present in the body of research.
These difficulties will be discussed as they relate to the literature.
Perhaps one of the most serious problems for Interpretation is the lack
of agreement on diagnostic criteria.

This makes cross-study comparisons

of data unfeasible.
The extent to which interpretation can be affected is graphically
illustrated by the Landmann and Sutherland (1950) study.

This is the

only study which lists the complete glucose tolerance test data for all
subjects.

With that type of information, any of the diagnostic criteria

presented by the various investigators can be applied to the data.

For

example, if the criteria for diagnosing hypoglycemia is one of the broad
est used (see Beebe & Wendel, 1973), 82% of the subjects would be classi
fied as hypoglycemic, almost double Landmann and Sutherland's original
figure of 44%.

If the strict criteria used by some physicians is applied,

that of blood sugar levels less than 40 - 45 mg.%, none of this group of
30 would be considered hypoglycemic.

Also, there would be no hypogly

cemics diagnosed in this group, if it included the stipulation that the

Reproduced with permission o f the copyright owner. Further reproduction prohibited without permission.

43
symptoms must be present during the GTT and be associated with the
lowest blood sugar levels.

Simply by employing different diagnostic

criteria, the interpretation can change drastically.

The percentage

of hypoglycemics in this study could be as low as 0% or as high as 822.
When looking at these figures, it is not surprising that a contro
versy exists over the incidence of hypoglycemia in those with mental
disorders.

One contingent of physicians views hypoglycemia as a serious

medical problem, in as many as four out of five psychiatric patients,
and the other contingent views it as little or no problem.

Unfortunately,

since the Landmann and Sutherland study is the only one which lists the
complete glucose tolerance test results, this type of evaluation with
the various diagnostic criteria cannot be made with the other studies.
It can be assumed, however, that the diagnostic criteria will greatly
affect the data in each study, and subsequently affect the interpretations
made.
A methodological problem, which is only present in one of the re
viewed studies, is the length of the glucose tolerance test.

Herzberg,

Coppen, and Marks (1968) use only a three hour GTT in their study of
depression and hypoglycemia, Instead of the usual five or six hour test.
Most investigators agree that frequently glucose levels do not fall into
the hypoglycemic range until the fourth or fifth hours, so that a longer
test is necessary.
A methodological issue, which may also help explain the high inci
dence of hypoglycemia in some case history studies, is the nature of
the subject sample selection.

Many of the doctors used data from their
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private practices.

The fact that these physicians are well-known for

their viewpoint on hypoglycemia could bias the sample.

Patients who

suspect that they have hypoglycemia may seek out those doctors, which
would make the percentage higher than it would otherwise be.
There are also problems with the sampling techniques used with
the research studies.

The studies employing the MMPI as a personality

measure (Anthony et al, 1973;

Ford et al, 1976), used as subjects

those who had already been diagnosed as hypoglycemics.

A previous

diagnosis may also mean previous treatment, which adds another vari
able of treated and untreated patients.

For the treated patients, per

sonality traits and symptoms may have changed due to treatment factors.
Thus, because of the sampling technique which was used, the results
could have been affected by an unknown variable of treatment.
The lack of a control group is an inherent methodological problem
with the case history studies.

Though most of the research studies do

have control groups, they are not totally adequate.

For example, the

study by Ford, Bray, and Swerdloff (1976) used part of their original
group as the control group.

Of their original group of patients who

believed they had hypoglycemia, they compared those who were hypoglyce
mic to those who were not, according to their diagnostic criteria.

Be

cause all of their subjects might be considered hypoglycemic by other
diagnostic criteria, using some as a control group may be confounding
the variables.

A sample of people who are not currently hypoglycemic

and who have never been diagnosed as hypoglycemic would be a less biased
type of control group.
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Interpretation of the case history studies would be easier If
comparisons could be made with established population norms for hypo

glycemia.

As of yet, there are no population norms with which to com

pare the data on emotional and behavioral disorders.

Many investiga

tors have implied a causal relationship between hypoglycemia and emo
tional and behavioral disorders because of a high percentage correlation.
Figures in the normal population for the incidence of hypoglycemia, how
ever, are quoted as high as 48% (Hofeldt, Adler, & Herman, 1975).

Until

population norms are obtained for each of the various diagnostic criteria,
the total significance of the percentages quoted about the relationship
to emotional and behavioral disorders is difficult to ascertain.
Perhaps one of the most Interesting areas of the research, but also
one of the most neglected, is the effectiveness of treatment.

Many of

the case history studies included treatment assessment in their reports.
However, in all but one study (Cott, 1967), there was no objective mea
surement given for determining "improvement".

In his study with schizo

phrenics, Cott'8 assessment of improvement included the patient's pre
sent condition, his relationship to community and family, whether his
symptoms are present, and if he is working.

Though perhaps useful for

schizophrenics, this type of assessment of improvement would be inade
quate for hypoglycemics who have been less affected by their symptoms.
Part of the problem in quantifying improvement is involved with
the difficulty of assessing the severity of hypoglycemia and the effect
on the patient.

An attempt was made in one study (Ford et al., 1976),

to use glucose nadir for this type of assessment.

The number of sever
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ity of symptoms, however, has not been found to be related to glucose
nadir.

Therefore, glucose nadir cannot be used as an adequate measure

of assessment.

Interpretation would benefit from an objective measure

of assessment.
Another difficulty in the assessment of hypoglycemia and the effect
on the patient is the method of data collection.

Self-report data is

used to ascertain the number and severity of symptoms.

Standardization

of this type of data is not possible, therefore the reliability will
vary with each patient.

These types of problems make self-report of

symptoms an unreliable method of assessment of severity or Improvement
of hypoglycemia.
A comparision of the two studies which used the MMPI as a measure
of personality disorder reveals another problem in interpretation.
Both studies found a high percentage of conversion valley profiles in
their hypoglycemic patients.
et al. (1976) found 48%.

Anthony et al. (1973) found 87% and Ford

These percentages are both striking when com

pared to the 2% found in normal populations.

Both are also considerably

above the 11% level for psychiatric inpatients.

Though the results of

the studies were similar, the interpretations and conclusions were not.
On the basis of this high correlation, Anthony et al. concluded that it
is probable that hypoglycemia causes personality disorders, though they
admitted they have no conclusive proof.

Ford et al. believed that the

evidence does not support this hypothesis.

Instead, they suggest that

hypoglycemia is just an incidental finding in these patients.

They

hypothesized that patients with obsessive and hysterical symptoms may
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be overdiagnosed as hypoglycemic.

One group of investigators is imply

ing causality, while the other group is implying that the findings are
coincidental.
In order to view these finding from a different perspective, the
nature of the MMPI and its relation to hypoglycemia will be discussed.
Historically, the first work mentioned in the literature on hypoglyce
mia and the MMPI was by Houk and Robertson in 1946.

They developed a

scale for predicting hypoglycemia by examining 13 hypoglycemic patients.
It apparently has not been used frequently, at least not by researchers,
because it is not mentioned again in the literature.
In the research studies previously presented, the abnormal MMPI
profiles of the hypoglycemic patients were most frequently elevated on
the scales of hysteria and hypochondriasis.

If one were to assume that

this was not due to a personality disorder, perhaps other factors could
be found to account for these elevations.
the nature of the content of those scales.

One of those factors may be
In reviewing the statements

on the MMPI which pertain to each of those scales, it was surprising to
discover that many of these were statements of symptoms of hypoglycemia
and others were the direct result of having certain symptoms.

On scale

1 (Hypochondriasis), 22 of the 33 items are direct statements of hypo
glycemic symptoms and nine are directly related to certain symptoms.
On the hypochondriasis scale, therefore, all but two items could be
makred because of the experiencing of numerous hypoglycemic symptoms.
Out of 59 items on the hysteria scale, 25 were statements of hypogly
cemic symptoms and six were directly related to certain symptoms.
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both scales 1 and 3, the marking of these items alone would elevate
these scales into the "abnormal" range on the test.

People with these

types of elevations are frequently diagnosed as having hysterical neu
rosis, conversion type;
reactions.

psychophysiologic reactions;

or anxiety

In these disorders the symptoms are presumably caused by a

psychological disturbance, though the patients often claim to be phy
sically ill.

The common symptoms of a person with conversion valley

profile are listed by Marks, Seeman, and Haller (1974).
Weakness and easy fatigability are frequently heard complaints.
Other symptoms include back pain, headache, neurasthenia, dizzi
ness, numbness, paresthesia, blurred vision, tremor, genital pain
and anorexia,
(p. 109)
There is a definite similarity between this list of symptoms and the
list of symptoms for hypoglycemia.
As previously mentioned, one group of investigators interpreted
similar MMPI data to mean that hypoglycemia causes mental disorders;
the other group interpreted it as an incidental finding.

In considering

the material just presented on the two MMPI scales, an alternative sug
gestion can be made for the interpretation of the data.

In some hypo

glycemics the diagnosis of a personality disorder may be a "misdiagnosis".
The similarity of symptoms are striking, and the fact that scales 1 and
3 contain many statements of those symptoms may lead to misdiagnosis.
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CHAPTER V

CONCLUSIONS AND RECOMMENDATIONS

Recommendations for Future Research

The previous chapter enumerated some of the methodological and
interpretational difficulties with the literature on hypoglycemia and
related emotional and behavioral disorders.

In this section some ave

nues for future research will be considered.

The only aspect In the

current research, on which investigators do agree, is that a correla
tion of some size does exist between hypoglycemia and mental disorders.
Considering that fact, future research can expand in many directions.
The most useful area of research for hypoglycemia would be in the
area of standardizing the diagnostic criteria.

This type of work, how

ever, crosses theoretical boundaries and may be difficult to accomplish.
A beginning step towards establishing some type of diagnostic criteria
would be to obtain some population norms.

These norms could be deter

mined for each set of diagnostic criteria listed in the literature by
evaluating the GTT for each subject.

Data should also be collected on

dietary habits, symptoms, time patterns and severity of symptoms, and
to what extent these factors affect the subject's life.

These factors

should be evaluated to determine whether they correlate with hypogly
cemia.

Problems arise in obtaining an unbiased sample on which to base

population norms.

A five or six hour GTT is expensive, time consuming,

and for some people very unpleasant.

A limited volunteer population is

49
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probably more feasible, though certainly not as desirable as a random
sample.

In any case, obtaining a breakdown of hypoglycemia by the

various diagnostic criteria in a normal population, would be invaluable
in making the data on hypoglycemia and related emotional and behavioral
disorders meaningful.
The MMPI studies done with hypoglycemics provide some interesting
data.

Further research along that line could be very worthwhile.

Ford

et al. (1976) suggested that large numbers of random subjects, who have
not already been diagnosed as hypoglycemic, be used for future research.
They acknowledged that this might be difficult or impossible.

Anthony

et al. (1973) recommended a more feasible alternative direction for fu
ture research.

That is, it would be helpful to determine whether die

tary or pharmacologic treatment of the hypoglycemia will correct the
pattern of personality disturbance as measured by the MMPI.
of research would indeed be important.

This type

A well controlled study in the

area of treatment could help determine causality.
Further exploration in the area of treatment and how it may affect
the symptoms of hypoglycemia and mental disorders would be beneficial.
Two variables, in particular, should be considered.

First, various

other tests of personality assessment, such as the Hoffer-Osmund Diag
nostic test (HOD), could be employed as pre- and post treatment measures.
Secondly, various population groups could be studied, such as schizo
phrenics, neurotics, alcoholics, and juvenile delinquents.

Discovering

how treatment by hypoglycemic diet and vitamins affects various popula
tions, may be more valuable than obtaining an agreement on diagnostic
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criteria.

If diet and vitamins improve the condition of these people,

it will not be as important to know if they are considered "hypogly
cemic".

If the therapy is effective with various populations, it can

be used regardless of diagnostic criteria.

An Alternative Theoretical Approach

Most of the literature refers to the causality issue of hypoglyce
mia in terms of absolutes;

that hypoglycemia causes mental disorders,

or that mental disorders cause hypoglycemia.

I would like to propose

that the issue of hypoglycemia and its relation to various emotional
and behavioral disorders is not a matter of absolutes;
a multifaceted issue.

instead it is

Not all hypoglycemics become mentally disturbed,

alcoholics, or drug addicts.

Besides the biological factor of hypogly

cemia, other factors must be influential in determining whether a person
suffers an emotional disturbance, and if so, what type of mental dis
order.

Environmental factors, including psychological, educational, and

sociological factors, would appear to contribute significantly to the
development of emotional and behavioral disorders.
The multifaceted theory will be explored by using juvenile delin
quency as an example.

Most authorities contend that juvenile delinquency

occurs because of a breakdown of the family structure, or because of
other disruptive environmental Influences, such as poverty or high crime
neighborhoods.
blems.

Hypoglycemia may be involved in exacerbating these pro

Low blood sugar, which leaves the brain at much less than maxi

mal capacity, may trigger problems already on the surface, and thus cause
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a person to act in a deviant manner.
A combination of severe environmental stress and hypoglycemia is
likely to lead to maladaptive behavior.

The nature of that behavior

will also be affected by environmental factors.

For example, a person

who is hypoglycemic has a high probability of becoming an alcoholic if
both his parents are alcoholics.

The type of maladaptive behaviors

which occur under severe stress may also relate to the type of physio
logical, neurological and psychological symptoms which are produced by
the low blood sugar.

For example, a person who suffers hallucinations

as a result of low blood sugar is more likely to be diagnosed as psycho
tic and perhaps become psychotic as a result.

Thus, many factors may

cause maladaptive behavior, and hypoglycemia is one possible factor.

Implications of the Current Research for Clinicians

Though researchers do not have any conclusive answers regarding
hypoglycemia and related emotional and behavioral disorders, clinicians
can benefit from the information already available.

It is known that

hypoglycemic symptoms can mimic the symptoms of any mental or behavioral
disorder.

Improvement in various mental and behavioral disorders by the

use of therapeutic diets and vitamins has also been documented.

There

fore, the clinician needs to be alerted to the fact that some clients
may be suffering from hypoglycemia, and that proper dietary treatment
may make them more amenable to therapy.
Because hypoglycemia is a factor in some clients who seek counseling
from non-medical professionals, these clinicians need some method for
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screening clients.

This is not an easy task because the medical pro

fession does not have a consensus on the subject.

Most agree that a

glucose tolerance test is needed to make a final diagnostic determina
tion.

Though some would argue that all people manifesting symptoms of

a psychiatric disorder should be tested, most non-medical clinicians
would find it difficult to locate a physician willing to order those
tests.

Several initial screening devices have been suggested.

Bach (1975) incorporated ideas from Salzer (1966) in devising his
questionnaire.
1. If you often feel depressed, does the depression or
anxiety worsen in late afternoon? (Blood sugar levels begin
to drop two hours after each meal.)
2. Do you have a great deal of difficulty waking up in
the morning? (Sugar levels are low after the "night fast.")
3. If you often feel depressed or anxious, does it lessen
or worsen at Christmas, Easter and Thanksgiving? (Many patients
report a worsening state around these times when their intake of
sweets and other carbohydrates increases.) Sixty percent of all
those with hypoglycemia are depressed. Fifty percent are anxious.
4. What physical symptoms do you have that seem to go along
with depression or anxiety? (Headaches, stomach pains, dizzy
spells, loss of perception, and chronic fatigue frequently accompsny nypcgi.yceaia* /
5. Has anyone in your family had a history of low blood
sugar or diabetes?
(Families with diabetics often have hypo
glycemic members, too. Diabetes is the "flip side" of hypogly
cemia.)
6. Described your eating habits, (p. 178-179)
Table IV is an example of a more detailed questionnaire.

It was

developed by Bumpus (reported by Cheraskin et al., 1974, p. 79).

Any

applicable symptoms should be marked with a "1" for mild, a "2" for
moderate, and a "3" for severe, in order to indicate the degree of sever
ity.

Bumpus concluded that anyone who scored 25 or more should be tested

further for hypoglycemia.
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Table IV

Health Appraisal Indicator

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39*
40.
41.
42.
43.

___ abnormal craving for sweets
___ afternoon headaches
alcohol consumption
___ allergies - tendency to asthma, hay fever,skin rash, etc.
___ awaken after few hours' sleep - hard to get tosleep
aware of breathing heavily
bad dreams
bleeding gusts
_____ blurred vision
___ brown spots or bronzing of skin
___ bruise easily ("black and blue" spots)
_____ "butterfly" stosiach, cramps
___ can't decide easily
___ can't start in a.m. before coffee
___ can't work under pressure
___ chronic fatigue
___ chronic nervous exhaustion
___ convulsions
___ crave candy or coffee in afternoons
___ cry easily for no reason
___ depressed
____ dizziness
drink
cups of coffee daily
___ eat often or get hunger pains or faintness
___ eat when nervous
___ faintness if meals delayed
___ fatigue, eating relieves
___ fearful
___ get "shaky" if hungry
____ hallucinations
hand tremor
___ heart palpitates if meals missed or delayed
highly emotional
hunger between meals
___ insomnia
___ inward trembling
___ irritable before meals
___ lack energy
magnify insignificant events
___ moods of depression, "blues" or melancholy
_____ poor memory
___ reduced initiative
___ sleepy after meals

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

55
44 .___
45 .___
46 .___
47 .___
48 .___

sleepy during day
weakness, dizziness
worrier, feel insecure
symptoms come before breakfast?(answer yes
or no)
do you feel better afterbreakfastthan before?
(answer
yes or no)

If these screening devices indicate possible symptoms of hypo
glycemia, a five or six hour glucose tolerance test should be conducted
to confirm the diagnosis.

Unfortunately, confirmation may depend on

the physician's philosophy of hypoglycemia.

Obtaining the results of

the GTT, and analyzing them with the criteria offered by the various
researchers, would Indicate whether this person would be considered
hypoglycemic by other physicians.

If the person can be diagnosed hypo

glycemic by one of those methods, a diet may be helpful in addition to
any other type of therapy.
A word of warning about treatment should be given.

In some cases,

an exacerbation of symptoms may occur initially when a person is placed
on the diet, followed later by improvement.

The client may be virtually

addicted to sugar, white flour, and caffeine, and giving them up may be
difficult.

The client should be encouraged to follow the diet.

If the

symptoms are related to hypoglycemia, they will be eased by the diet.
It is important to emphasize to the client that the symptoms will return
with a resumption of poor eating.
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Summary

The research on hypoglycemia is confusing and inconclusive.
Though hypoglycemia is a medical entity, psychiatric manifestations
are common in addition to the somatic and neurologic symptoms.

The

extent to which this disorder is related to psychological disturbances
is not yet known.

Some assert that the relationship is great, and

that it is, in fact, the cause of many cases of emotional and behavioral
disorders.

Others disagree by stating that hypoglycemia is an inciden

tal finding in those with mental disorders, or that the mental disorders
cause the hypoglycemia.
of absolutes.

It was suggested that the issue may not be one

Hypoglycemia may be one of many factors that leads to

certain types of maladaptive behavior.

Clinicians should be alerted to

the possibility of hypoglycemia in their clients.

Proper treatment of

those who are hypoglycemic will result in fewer people suffering from
unnecessary mental and physical stress.
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REFERENCE NOTES

1.

Haynes,

.

Personal communication, May 8, 1979.
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